ABSTRACT
INTRODUCTION
Diabetes mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia, associated with irregularities in the metabolism of carbohydrates, lipids, and proteins (1) . More than 200 million persons worldwide have diabetes mellitus (2) . Diabetes mellitus is affects approximately 14 million people in the United States, over a third of whom are undiagnosed (3) . It is the third leading cause of mortality and morbidity in the United States, accounting for about 40,000 deaths per year (4) . Type 2 diabetes mellitus prevalence is establish 7.2% in Turkey (5-7).
Diabetes mellitus is a syndrome that results either from a profound or an absolute deficiency of insulin (type 1) or from target tissue resistance to its cellular metabolic effects (type 2) (4). Type 1 DM results in insulin deficiency secondary to autoimmune mediated destruction of β cells (8) . The incidence of type 1 diabetes mellitus has increased in children and teenagers during the past 30 years (2) . These patients usually have rapid onset of symptoms and are characterized by a virtually complete inability to produce insulin. A person may have type 1 diabetes develop at any age, although it predominates as the primary form of diabetes in children (2, 3) . The chronic metabolic complications are generally more severe in the person with type 1 diabetes. These include increased susceptibility to infection and delayed healing, neuropathy, retinopathy, and nephropathy (microvascular disease); accelerated atherosclerosis with associated myocardial infarction, stroke, atherosclerotic aneurysms (macrovascular disease), and amputation (4). The oral complications of uncontrolled diabetes mellitus can include xerostomia, infection, poor healing, increased incidence and severity of caries, candidiasis, gingivitis, periodontal disease, periapical abscesses, and burning mouth syndrome (2) .
Although many of the pathological processes affecting the oral mucosa are clinically distinguishable, most lesions require a definitive diagnosis before the appropriate therapy may be commenced. The most accepted clinical technique for the diagnosis of lesions in the oral mucosa is incisional or excisional biopsy (9) . However, in specific clinical conditions, such as diabetes mellitus, a great many invasive techniques lose viability as a result of variations in blood glucose, infection, poor healing and the disease itself (10, 11) . In these cases, oral exfoliative cytology may be more appropriate (10) . Exfoliative cytology is a simple non-aggressive technique that is well accepted by the patient, and allows a quick and fairly accurate assessment of suspicious lesions of the oral cavity (12) . Exfoliative oral cytology can be defined as the obtention and characterization of cells from the surface of the oral mucosa (12) . This technique, particularly, morphological and morphometric aspect of the cell, may yet provide the implementation of exfoliative cytology in public health programs (10) .
The aim of this study was to measure and compare the nuclear and cell volume of cells present in smears collected from buccal mucosa, tonge dorsum and floor of the mouth in diabetic patients (13) . 
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MATERIALS AND METHODS
A pro forma inventory was completed detailing name, age, sex and relevant medical history. In addition, biochemical and hematological measurements were carried out to exclude anemia and other systematic diseases.
Smears were obtained from clinically healty buccal mucosa, tonge dorsum and floor of the mouth of patients with diabetes mellitus attending the private clinic and volunteer control individuals. After clinic examination, the tongue mucosa was dried with a gauze swab to remove surface debris and excess saliva. Smears were taken from the tongue dorsum of 30 type 1 diabetic patients and 40 healthy volunteers using a cytobrush and transferred to clean, dry glass slides. These were then immediately sprayed with a commercial fixative containing 95% ethyl alcohol. Smears from each individual stained by the Papanicolaou method were analyzed using stereological method, the nucleator. The smears were placed on a motor-driven stage attached to an microscope and cells were projected onto the monitor via camera at 200x magnification. Each clearly defined cell with predominant staining was examined by systematic sampling in a stepwise manner, moving the microscope stage from left to right and then down and across in order to avoid measuring the same cells again. The nuclear (NV) and cytoplasmic (CV) volume were evaluated for each cell using the software (SteroinvestigatorMicroBrightField).
The cytomorphometric data were compared between diabetic and control groups by the Independent saples T test (SPSS). The statistical analysis was performed using the statistical software package SPSS (version 10.0; SPSS Inc., Chicago, IL. USA). Levels of significance were set at p <0.05 and p <0.001).
RESULTS
In our study, the mean age was 32.7 years in the type 1 diabetic patients (16 men and 14 women), 36.4 years in the control group (24 men and 16 women). The time of disease was greater than 1year in % 90 of the diabetic patients, and medication was being used insulin. Cytomorphometric results showed that cytoplasmic geometric volume of these cell were 93974,37 in tongue, 82104,23 in flor of the mouth and 114373,33 in buccal mucosa in the type 1 diabetic patients. Cytoplasmic geometric volume were 133043, 67 in tongue, 113914,45 in flor of the mouth and 165397,38 in buccal mucosa in the control group (Table 1) . Our nuclei geometric volume values were 454,907 in tongue, 626,771 in flor of the mouth and 652,868 in buccal mucosa in the type 1 diabetic patients. Nuclei geometric volume values were 347,149 in tongue, 445,427 in flor of the mouth and 342,592 in buccal mucosa in the control group (Table1). NA (nuclei) was markedly higher (p=0.000) in the type 1 diabetic patient group, also, cytoplasmic volume exhibited a statistically significant difference (p=0.000) between these two groups. Cytoplasmic volume was markedly higher (p=0.000) in the control group (Table1).
DISCUSSION
In this study, we performed microscopic and cytomorphometric analyses of the oral epitelyum in type 1dia- Table 1 . Results of the cytomorphometric analysis of oral smears from the control and type 1 diabetic groups, and between groups correlasion analysis betic patients. Oral exfoliative cytology have important role because it could play in the diagnosis, prevention, control of the disease. This findings demostrated that there was a real increase in the nuclear volume in the type 1 diabetic group present statistically significant differences. In addition, cell volume was increase in the control groups present statistically significant differences. There was the most increase in nuclear volume of buccal mucosa.
Alberti et al. (10) performed cytomorphometric analyses of the oral epithelium in type 2 diabetic patients and they found that there is a real increase in the nuclear area, as the cytoplasmic area did not present significant differences. They suggested that the cellular modifications may be related the chronic inflammatory process present in the oral cavity and partly by a delay in the keratinization process of the oral epithelium in type 2 diabetic patients (10) . The inflammatory process can generate a microscopic picture identical to that found in the oral mucosa of diabetic patients. The findings may be understood by the presence of superficial erosions or ulcerations of the oral mucosa's squamous epithelium, which frequently occur in the course of inflammatory processes, such as diffuse stomatitis and gingivitis (2, 10, 14, 15) .
Other variables may lead to changes similar to those found in the oral smears of type 1 diabetic patients, such as in nutritional deficiencies like hypochromic anemia (iron deficiency) and megaloblastic anemia (deficiency of vitamin B12 and folic acid). Vitamin B12 and folic acid are essential substances in DNA synthesis. Thus, nutritional deficiencies involving both factors disturb DNA synthesis, with consequent increases in both cytoplasm and nucleus size (10) .
The oral cavity is almost constantly flushed with saliva, which floats away food debris and keeps the mouth relatively clean. If the flow of saliva diminishes considerably, allow populations of bacteria to build up in the mouth (16, 17) . It is known that diabetic patients have lower salivary flow rates (18) . Decrease in the salivary flow of diabetic patients probably related to systemic dehydration (polyuria), medication (diuretics) and/or membranopathy of the ductus (10) . These may affect the cytomorphometric alterations of the oral mucosa cells. A number of factors that could influence the cytomorphology of cells removed from the oral mucosa have been investigated. These include radiotherapy, smoking, alcohol, and malignant oral lesions. Therefore, the effects of such factors, if present, should be taken into account when assessing a lesion under investigation (19) (20) (21) .
As a result of the fact that exfoliative cytology is a simple and rapid, non-aggressive and relatively painless: it is thus well accepted by patients and suitable for routine application in population screening programmes, for early analysis of suspect lesions, and for pre-and post-treatment monitoring of confirmed malignant lesions (12) . The results observed in this study might contribute to the general understanding of the alterations in the cellular pattern of oral mucosa in diabetic patients (10) .
